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l mm n Tis-iv KJf *>±fc . ffig * fc«T4f •*> 

ftaawiiftwbo-c, 

[ff^JB3 ] MfLhmSIOAB Sffiffl<Di«iAB 
SSJ; 0 flfcfrfcffiB IX OS, £ k £1#ftk t 1 

[11*84 3 ffl£±ttSWi£ 1 fc<ttflfS20±mffi 

mmmmtimm-'CommmiSLZii. §i2o±m 

mm i ifflnmmmm?. 

i mm 5 ] msrwsm t 2 o±«si t 0 

BfcieiMiJWrtE ix^&zb mmt -t 1 mm 4 te 
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Lx^&zt m&b?mm 1 tm<n®§ms&h%. 
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&Lx\^zb*^b^hmmnm<mmm} 
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1 tmnmmmm^. 
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SHMURe^nMs l xmtzri ±mm b zmm 
mmh&mtt$mth-mx'hnx. 
MLTwmixz. mmss&mmm^mm^x 
tmmzB&i. 

mm^Mtm^ma £r/md&m?>±.iz ?*vwj 
x h&m^w->Mz x g . y-wmiz&^x-kfttf 
miTm&m<mimmizw&i'?>mi±.VMJ§ZB 
i&t&zbtmbtimsm.mmwmkm. 
[ mm 1 5 3 frie±m©i{i 5 y > 7* tz it y 7 h 
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$ <5 1 . MieT«ffis k iffie±sffia k nrnzmmi 
mmmb . 
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ft k -rss^gfit^aj a. 

Cff^JS 1 7 3 Tx-;Ph'«o±(c. K«^>ttiT^ 
* 7 Tft S:^- LT»*$ WtTftftl k . WiETftffi* 
±.<r)-U<r>wm\,zBfS. $ ^^SB»ffi«3»*ffi k , frlBT 
mSiio±^r{c^fiK$a^< k tTfflco-a5^mffi 

tc, f«eTm®ikii9ieJiS^kootcii«^i»iim 
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9 *^$ft£&mEIMftOtB«f LTI2 

hs*u mm^mzx^x. mmtitzmihyy??) 

[000 1 ] 

xm.m^^hwmxmsm'f-k . **>wra 

[0002] 

KSftriTCtt. ftftJ: Oe^jgia (MR) 4s ^ (BA 

fit-fe y^ic j; o x . auuettttMscmircciks it* 

•^{iSmSSi^il#-?^J: , )««^^. «SSfifiB»ft£ 
W4\ ^fro^fc±9tt8is>*&Sa , SHt**tS 

[ o o o 3 1 f¥ t < (4. atmfitii3»ft3g^i^tta^ 

SJ5t ( AMR) S&ftfctfc^WCSjfeU KS^fit^ft 

i Stomawt t tf&tft xmmm 2 &tcjt0f ix 

SWttS. AMR3J*fcOl, vtii, D. A. 
(Thompson) <o<75ft:a: r Memory, Sto 
rage. and Related Applicat 
ionsj (IEEE Trans, on Mag. 
MAG- 11, p . 1039 (1975)) £PL<f£ 

[0004] AMR«RtJB^«M£l(t*yirCtt/< 

#WM7-tfy,M xwsfc*-***. z.<r>/AX*Wz.h 

*J4. fckitfPeMn.NiMn.-v ^/PKftWSr 
MtfOIB1!ttm*J8*vc«aii;!**i*. frfc. FeMn 
fcit/N i MnJi-f fc*B*C* 0. u^tli, jaS, -ft 

[ 0 0 0 5 ] § t> CttfiTIJ . r E^at^ffifiK&ft j * 

w&siva*. z^mm.immix'omx'h*). 



[00 06] WRr2-6 1 5 7 

fcJ: "J4MiLfc^4r< fc i> 2JI<7)?liattJf<7>-;frtclI]£ 
<W«ttllU:1lttJ:«r->TV*. HJEftlfcUTttF 
e MnjtfigST'fcS k SflTOS . 
[0007]$ £>(C. ^^^4 - 3 5 8 3 1 O-f&ffit 

ii. im&&&#<mmiz£r>xit®bhtcmm# 

[0 0 08 3 -etT. 19RH t 6-20 3 34 O^ffit 

mMnmitetm-t&mmmtzitt txmmzwz 

[ 0 0 0 9 3 * fc. 3S»tth V*im^*Jflv^B4ffl 
«00S«at-by^«>aiJt(co^Ttt, 10-16 
2 3 2 7*&MCHK*S*IT^S . 
[00 103 

ifammkLXot-rhwm] mi simmwsm, 

asm. 01 6«Hi 5<mmxmm=f-m&th 
Tm®mt$£is±.wmmzKt¥wmx'h&. &fc. m 

1 5(4111 6tcfcftl.CC' tSMzfe o tz BrEHT^ S „ 
^G&^fiSS&ft^ 1 0 2T14. ^0*<OS*±(C^ 
ft WzTis-)l> m 1 0 4 05±CT4f+ -y 1 0 6 £ 
/i-LTTmSSl0 8*«$n. *<0±fc«JMKi3» 
ftJSl 1 0tfBf&ZtlX^Z>. itHl 1 2J4^1fc 
£Vm2<r)±.nmmi 14. 116H«0.Sl^i 

Bfiuii 1 4ii®m.im%:m 1 o^±tcamfisai 
ftMi 1 oizw&mtxm&zix. ^2«o±mfiiJii 1 

6tt-e«0±K^fiKSilTV^. S2<7)±mfliiil 1 2(0 
±.iZ\t±.**v7mi 1 3A^«§ix. Sfe(c*0±fc 
I4±^-/1/H«l 1 5*M$iXTV^ 0 
[00 113 01 5(CfcftStffflc0ffl®#ABS (A i 
r Bearing Surface) WX'fo 0 , ES^, 

mfflbfre>ffl&zm*Jiimit. ^absh is 
t>wmwi&#<o3kmkcomzbi'fr%ffigizMi8.i,x 
mtmm'®$mffi))%m? i o 2*M$n5. 

[0012J ^<7)«k 3 &flii<0«syg*Ji2&ftiSi i 1 o 2 
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(2) coigCioT^^ixS. 
( 1 ) * y rm 1 0 6 0±^*tTSfiiii 10 8k 

vmtw&Lx 5 u y?^hz\kx-**<mmz 
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(2) T^^ vrmi 0 6±(CD7h^7fflf)7* hU 
yXM?:Mltit. TH®1 10 8fc-t6TH& 
BISrftMU *<oa. §»j<^i§?££fflVvC7;i-hUx 
( U7M-7) . Ill 7ti-CTt LT± 
IB ( 1 ) coumiz* D7ISI1 0 8£^-WfcU: 
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2*5j:in : wmio8mzmmixi>. ±yzzmt 

WiXLiW KlffciSK^UKfiSSSlSl 1 OOfcfit 
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[0025301 tfcf-t4£ifflcOJg®*<A B Sffi 1 4 T 
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SftT^S. ±m®il 2limifcJ:^2c7)±«©i 
2 2, 24A>£>£9, mi 0±m©f 2 2 tiSMSSQA 

Wm&<0±.1jlzBtflZixXTm2 6co-g?rt*3S 1 co± 
£©I2 2<7>_tffl2 8t&LTO&. -5-LT, 01<D 
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1 3 0 m UT±x-^ KJI 3 1 WBtfLZtlX k>* . 
[00263 BM&iftBijm 1 0 h V 

Igjt J: 98Sj£$ix, PL<(i02tjnU:J:ot, T« 
©1 8±tJgj££iXfc7'J-JI3 2. 7'J-13 20± 
t»Jfc&iifc#8HW3 4. ^KSEttJB 3 4 co±.(,Z&&% 

titzm^m 3 6 . %t>vi,zffifem 3 6 o±tc^$iiii 

£fl3 6fcJ3»tSBMt<0*iai«rffl^-4ffl£flJB3 8tc 
S*>TWM8J:t«. 02t^Lfc«J:3t. 

fc^MKsaaawiw 1 ott$Lt$A>f rxm* o 
[ o o 2 7 3 at. xmm&mm&mTrtmij 
*i t 2tiWTt^-r¥mtj: osirrs^t^'T'^i.. 

@3^v^L08{iHS6W^S(?ijc7)ffi^tjta^^(7)g 
^£tfc»ta#l8£^¥iB0T'*>&. 0 

+,0i, m2tn-<r>mmiz\tm-<?>ft^mztix 

(181) T^-/H<Jf4$:j£§IU *<?)±t7;r b 

03O (A) t^U^«tTv—^Kl4SrA-^-y 
ftt*. 03<9 (A) fcfcwc. *H-CH*ivO>*« 

3 ^ L0 8 W#0BSTIi , jsMW&Wm t J: 0 Ifflt 

[00283 (182) ^W7tM/y^M7 
SrJ^fRLT 5 0 y?t:fio ZbX*. ®3<n (B) t^t 

fe*3t. Tmsis^^-y-fk-rs. 

[00293 (IS3) <e<0f£, 04<O (A) t^L 
7tJ:^tc, T««i®8±tc:U7h5r77^ hUv-'xhS: 

T. T«ffi«8 5r^$-frS. 

-WtW;ft»7 1 h l/y'X MJBSU 04<D 

( b ) t^ itzj&mz 5 y y^-r 4 . 7 * hu^x h 

LT^' ^ - >-<t L fcff/t'f r x Jg 4 0 * t#4 . 

(i85) o^v^t, ®mffiis^*fsi otJiwei 
\o*4m i m$x-$v>yi,tz&, ytwjxvz 

(05O (A) ) . 
[00303 (186) 7* hky'XhJMt, 
Bttfl34, 7'J-®3 2, tfe^«3 5 (02) S"5'J 
y/t, 71- hUy'XhSrl^-tl. (05O (B) ) . 
(187) m2^±m®®y7h^7ffl7*hU^X 
h*W*L. »20Ji«fiHI2 4*JfflllLfctt. U7h 

*7ti. (06<?) (a) ) . zzx\ m2<?>±.wm2 

4 (S , ¥Wmzt5 1 ^<**<T«g« 8 OJBjftttttrtt 
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hm&L. «tftt*2 5£iiag!U:»K:y7h*7-f 

b (06(0 (B) ) . 

(iS9) tmw-mmv7h*7m7*v\s=j*Y 

(H7<7) (A) ) . 

(IglO) ?rJi 3 0£«RU 

m-ti mi<r) (b) ) . 
ens 1 1 ) at. sttsas*** 

fcttfc. @8tC^L^<fcoHABSffil 4#ssait&4 

msaam^y v£.m»h*6£it±.Kini its 

CTWI8. ±«OTl 2*kV>Ktt*iW\:fcfc$r 

[0031] a t, *Hito^seiicoasustfi3a 

fcBMUSi^JWtfpro, ±«M12 <*lfcJ:tf» 
2<0±m©12 2. 24) Ji. WHBlcJSViT^Wn 5, 

mizmZtlX y 7 *ZtfWz Lfc k LT t> . Ttll 8 
^)«9±*K:J4±«ffilii2tt?sq5E«r, L^ot. 
TSffiJB 8 k ±m®m 1 2 k oiac7)SMW=5rS*&{±^ 

s. 

[ o o 3 2 j tea. ±MUzmm.mm^2com & 

T'ti, fi££Hl*> (A) fc«tl^ia2tfcV^T±mS*^ 
T^fc^kmS[£8SU:k-r*>k. mcS(iSiS2<7)Ji€8& 
JB24*»fe*l<0±«ft)H2 2, HJgfl 
36. #1114134, &&tffc7U-fl3 2*li»31jfi 
U TiaWS'VkaHl*. CtffcL JSvnMTX«4 0 

j*7 u -jg 3 2 . mm 3 5 , %hifizftwm 3 4 1= 
j: oia^«3 6«k vtomtwmizimztix^&o 

X\ mti&oStiUlzmS-i- h Z k ti=3rv > . 
[00 33) 4fc. CKOfflitT'ti. *m7X«4 0tt 
7 'J -«3 2 fc*LTl>40>T, 7*14 0*>4> 

rnty V-M3 2 iz+#i,zmnZti& ztiz 
u^'ot. wmtsLm&m oiz-tyxmrn.* 
mmzfii-tztt. 7u-«32icjgvwrx5riL< 

[0034] xmnmsmmmmru. muzx 



09<7) (A) &£Xf ( B ) t±-Hi-mT«:©lfcJ: 
_hm©I2 4te. 01<O (B) K^L^iat. ABS 

bd i 4 (cifiKwr. atM&tttt£§t i o <r>mmz& t 

X$8< Ltzl&fctK^X^htf. W,2<r>±mmM2A& 
z<r>£o%B#.b?&WUzi>, 09<t) (A) iZTjiUc 

xoiz. mssmsmmi o<»mTt>#tzn<itr. 

AB SI 1 4»igffi£0IJI?M* ! AB Sit LTISaj 

•fhm^b-thzth-^mxhh. *tz. 090(B) 
u; j 5 ic . s 2 <n±wmm 2 a xrrwm 8±<o 
+*»fcBW6ikfc^rircfti. s&k, sis* 

WB20±WS12 2. 24<i. -£<0ABSffil4d<0 
ffiffitf. ABSliOW^ (09-C'tiT*) izm. 
iz&ti&z z k i>vmv*> *> . 

[ 0 0 3 5 ] 4£. ±BH«<0»»«TttT^-^H« 
4CD±KT^ 771 6 £tf-LTTl:fi&J18A^j££ft 
TVM,k L*r*\ T d rA- y7*J16*^L-CT^-;Ph' 
fl4<0±lcS«T«@iiS:^-ri»^k LTfc 

±^ yTm3oiz^xi>mmzwm-f&zttfx'Z 

[0036] -eLT. 7'J-«3 2k7'J-!32ag 
■T&TmffiS8^NM TXM4 0 kO^{CTifil2:IS 
tt^ 0 , 9£fcV 3 8k 1 2 k O^tcX^lS- 

±i mmmmmx^im U5xvm2 <o±m©i 2 2 . 

2 4fcJ: l )«)atfc* t . ^lcO±mfli«2 2$r«B5LT 

m 2 «±m®i 2 4 «**fiiifcflBii: f s i k fc^rffi 
\->z>zkwx'%h. 

[oo37]0i o\i®mm>m 1 onim/m* 

mX'hl. 01 0\i.®2lZttJBLX& t ). 0+, 02^ 
k'kl^-Ogfgt(i[5]-<0^* 5 #§nTV^I.. 01 0 

iz^Ltzmmmt^m^ 4 2Tii. 7 u-«3 2fcj: 

®13 6*lftltttWifiVMB«fcO*»JSSnTV^. 
[ 0 0 3 8 ] 0 1 1 iii^fifiiS!)*^ 1 0»afiS*««* 

ffifflUBETC**. 01 Hi02K*fJELTfc9. 0*. 

0 2 ^rk'k l^-O^ fcttR-^flp^Wt S tiX ^Z. 

0 1 1 {Ct* L/cJiSvffifii^m^ 4 4 Ttt . 7 'J -Jf 3 
2&±Vnmtiffi34(r>B&m&i) t 2Uz&< > 70- 
M32iSttmmM34tf. ®>V7xm40<n. ® 

%mm<?>%&<?xm£X'Li)>Bmztix^%\ l \ 
ztihm^mm^m'f- 4 2 . 4411 010 <a) k 

PI tEKffi{cfc(tS<Sjt{iiam«!ji^^2 k 151 tt'J) 

[0039] xmutzcox 0 um&<mmmmm 
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74 2. 4 4 fc» LT tafflf* . tt*U&&HASX?2 
<7>i§£fc|5lt8. *|Mfc*»k^>. 01?) (A) *3<ktf 
(B) fciSLfcidtC. S82<7)±m©12 4£. TffiS 

[ o o 4 o ] 0 1 zitxBmmssmm&wmn 
mtp>fflm**-imBmffi?i>&. 01 2(202^ 

ttflSLTiiO. 0+. 02=5rfc't|5l-«^Wi|5l-O 
»WttJWt^. 01 2t=*LfcBBiffifiaS**?- 
4 6-C'li. Tmfii«8f)±^@I^-fU13 8*^§it. 

**>±cffl£» 3 6 . matm 3 4 . & y -m 
[0041] -etr. 7y-Ji3 2^>wn^H»ttfi3 

4±£UHft*l3 5OTB*3*U *»±«c»M txji 
4 0*»#rt3ivO**. 7'J-l3 2iiiJ:WM7X 
■4 0«>±(Cti. itlll 2. Mt7ri3 0. ± 
x-^KJf 31#«»SKE$ft.TV>&. <rco«fco^rfiat^. 
«i5i^3ljil?4 6<7)8§iii. J^UfcaBWSfiB»**f 
2<Off!5Ii:l§]tai. OM6fiiffi»*WMSfc LTft«W 

inisi o*»*t-s«^cfc. xmtzhk'i*. 01 
<n (a) *j«tv (b> tzirsitzZoiz, m2<7)±mmm 

wet -r & «k a west* « c: t ?, maaojeft* bm: 

[0042]^, znm&x'it, mzmi lizawx 

WSMl 2*^7 'J -13 2, #tttt«34. E5SH3 
6. [S5^&i3 8£l(Itf3ISU TSSe8^tSE^ 
S. C^)|R. «^7X*4 0ti«M3 5fcJ:tf#a 
©■3 4(C J: 9B£I3 6KT<0JIfc«R«fc:ttl*S*i 

fc. ZnffimX'li. «gAMTX^4 0{i7'J-l3 2^ 

7 'J -« 3 2 K+ftCEffljtlS ftS C i: fc* 5 . Uc**-? 
T, lS5^!5t^ft^lO^-fcyx«gS$rS|^tgit-fc:t 
fc. 7y-«3 2«gA4rx£]EL<epflirf6C:i:£ 

[0043] frfc, JK^S8t56*^4 6Ji. df> -v? 
m*iztiffimt%r>X\^-t)K Ti^-^HJl4i:T«® 
fl8tcora. «J:l/±^-^H«i:±S©il2i:^ 
OT* * v 7® 6 H i.V±X* x 7*S 3 0 £ffl& LfcfS 

[00 44] 7'J-J!3 2(Cig'f!>±S©ll 2 
WW 77-Jf 4 0 b <r>mz±.&J3*m j ftz 0 . H^t 

m3 8tTmm8b<n>mzTmzm&mmt?z> 
zti>x'Z&. zuzmm.tm%m : F4 6xu. 

«CD»*Kl0 5r«lfi£-ri.4O(7)ecr)5^, 7U-J13 



leiX-ffrtt-yftSlxx^hifi, ')>-%< b t> 7 y-« 

n. m><4Txm4o&fotfim&b%z><?>x\ m>u 
rxm 4 o oTiztm-t ztmm 3 5 (i^as-ts ; 1 1 

£ftfc»SUKfiS»** : P4 2. 4 4. 4 6i>. 

[0045] ®m.iA®m?2%b'£ffii8.-t &#js 

**. 

( 1 ) Btt : 7A^y7. S i C. 7/U57. TlW-y 
7/7/PS72J1. S iC/7;WS72/I. 

(2) T^-^H«4 : Ni Fe. CoZr. ££JiC 
oFeB, CoZr Mo. CoZrNb. CoZr. C 
oZrTa, CoHf , CoTa, CoTaHf . Co 
NbHf s CoZrNb, CoHf Pd. CoTaZr 
Nb, CoZrMoNi FeAISi, ^ti^ 
fffi, MnZn7i70. NiZn7x7^. Mg 
Zn7x5-f h*>^jft4JMilt4fctt^JW!l. ?)I»V^ 

[0046] (3)Ttffii8:Au, Ag, Cu. M 
o.W. Y s Ti , Zr, Hf. V, Nb. Pt. Ta 

( 4 ) 12:Au,Ag,Cu,Mo,W, 
Y s Pt. Ti. Zr. Hf. V. Nb. Ta*>£fit?> 

zmmtzitmrn. 

(5)±y-;PKJS3 1 :NiFe. CoZr. ifctt 
CoFeB. CoZrMo. CoZrNb. CoZr. 
CoZrTa. CoHf. CoTa. CoTaHf. C 
oNbHf. CoZrNb. CoHfPd. CoTaZ 
rNb. CoZrMoNi^. FeAlSi. M-fU^ 
ffim^ MnZn7x74K NiZn7i7-f M 
gZn7x9-f H*»<9JS**JiK*«ilHR, 

[0047] (6) 5 : A 1 SHfcft. S 

( 7 ) T^f> -yr/16 : A 1 S i BHfctt. »fl: 

Trt-S^A. aft^'J^V. 7*- 

( 8 ) ±=?f> -yT-lS 0 : A 1 Rftft, S i Bfffti, g 
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(9) ±351: Au. Ag, Cu, Mo, W, Y. T 
i, Pt, Zr, Hf, V, Nb, Ta^jfcSJjUf Ji 

(10) 0:CoCrPt,CoCr, 
CoPt, CoCrTa, FeMn, NiMn. Nil? 
iVfa. NiCoBtt. FeB« s NiFegtt, 

IrMn. PtMn, PtPdMn, ReMn, Co7 

mm. 

[0 0483 msmvuhmmt lxu. jdpl 

< l±&T<0flf t <F> £ m V > * .1 b WX £ h . 

/im&m/m 2 m RiyA yxil/lljeJl/TOL/I 

( b ) m/Tm/ffl£it®/®%m/%i MRxy 
)\v xm/imm/ W.2m Rxy/\y xi/7 y -i 

( c > m^/rm/m i Bje<ti/» i ass /s& i 

MRxyAyxl/»l/S2MRiyAyxl/ 

7 y -jf/ss 3 m R^y^yxm/imnm/m* m r 

x y/\ yxm/m 2 ffl£JB/SI 2 BJ£4fcJi/fiSW . 
( d ) Sft/TtfiJf /EI£JI/StS 1 MRx.ys\yxm/ 

im&m/m 2 m Rxy/w xb/7 y 

( e ) a*/Tiffi«/7 y -JB/S5 1 M Riyny^fl 

/im&m/m 2mri>a yxm/msm/omm . 

C0049] !^Jg^milO±teTffiflOttf-lfc IX 

a. Hf, Zr,W, Cr. Ti, Mo, Pt, Ni, 

I r, Cu, Ag, Co, Zn, Ru, Rh, Re, A 
u, Os, Pd, Nb, V&£VZtLe><7)tf®<Dmm 

KfcJBV**. MUjmtlX. Ta, Hf , Zr, W, 
Cr, Ti.Mo, Pt. Ni, Ir.Cu.Ag.C 
o, Zn, Ru, Rh, Re, Au, Os, Pd, N 

b. V£ffl^&.Ii;i>-C#!>. T«Ui***fc^ 

TOST* 4. 

[00 5 03 7y-«3 20fff4i:Urii, N i 
Fe, CoFe, NiFeCo, FeCo, CoFe 
B, CoZrMo, CoZrNb, CoZr, CoZr 
Ta, CoHf, CoTa, CoTaHf. CoNbH 
f, CoZrNb, CoHf Pd, CoTaZrNb, 
CoZrMoNi^. ££(i7t/t/7 r XJStt«fi5r 

[00513 #att*34ii. mm. mm. mm 
tmm<r>m.^mzxmmm. i>i<it&m/&m 
2mm. sm/mtmrn®. &m/ (mmtmm 



Ti, V, Cr, Co, Cu, Zn, Y, Zr, Nb, 
Mo, Tc, Ru, Rh, Pd, Ag, Hf , Ta, 
W. Re. Os, Ir,Pt,Au.Si,Al,T 
i , Ta, Pt, N i , Co, Re. Vtf»fl5Htfi XV 

mmmm&ttz&m®. &iw±£*i6o»&* 
nmmttzitm&tLtz*) . ttz^ztictn. 

V, Cr, Co, Cu, Zn, Y, Zr, Nb. Mo. 
Tc, Ru, Rh, Pd, Ag, Hf, Ta, W. R 

e, 0s, Ir. Pt, Au, Si, Al, Ti, T 
a, Pt. Ni. Co. Re. VOiWJ:^ 

commttzumm. hhwtz.tit><nm-&fa<r>m 

[00523 ±IEm 1 fc<W352 MRxyvwxjfKJi 
Co. NiFeCo. FeC ot£. t fzitC o F e B . 
CoZrMo. CoZrNb. CoZr. CoZrT 

a, CoHf, CoTa. CoTaHf, CoNbH 

f, CoZrNb. CoHf Pd, CoTaZrNb. 
C o Z r M o N i £A*fctt7*/l'7 TXHttttflfc fl! 
mztffX'Zh. MRxynyTjfSrffiv&v^- 

[00 533 S^fl3 6tLT(i. NiFe,' CoF 

e, NiFeCo, FeCo. CoFeB. CoZrM 
o. CoZrNb. CoZr. CoZrTa. CoH 

f. CoTa. CoTaHf. CoNbHf. CoZr 
Nb. CoHf Pd. CoTaZrNb. CoZrMo 
N i tM7=t)Uy r *«tt»R£Jflv*ft i t #f 

£tzi±. Ztl^tmt. Ti. V. Cr. C 

0. Cu. Zn. Y. Zr, Nb, Mo, Tc, Ru. 
Rh, Pd. Ag. Hf , Ta, W, Re, Os. I 
r, Pt, Au, Si, Al, Ti, Ta, Pt, N 

1, Co, Re, ViK-Xt-t &y>\<-7frt>tfLh%. 

&zt «> «rii?&* . m%m 3 6 cnmmm&t ix 

(±, Co/Ru/Co. CoFe/Ru/CoFe. C 
oFeNi/Ru/CoFeNi, Co/Cr/Co, 
CoFe/Cr/CoFe, CoFeNi/Cr/Co 
FeNi*«*^^lT'*4. 
[0 0 54 3 B»gftl3 80*mfcUTtt, FeMn. 
NiMn. IrMn, RhMn, PtPdMn, Re M 
n, PtMn, PtCrMn, CrMn, CrAl, T 
bCo, NiBHfcfc, Femm. NilMUbfcColK 

imm-sm. n immtF emmo^sm. Ni 
mm/c omtmmm. n i mm/F emucm 

Mm. CoCr. CoCrPt. CoCrTa. PtC 
oKfZR^ZZttfX'ZZ. PtMntL<l±PtM 
nCTi, V. Cr. Co. Cu. Zn. Y. Zr. N 

b. Mo. Tc. Ru. Rh. Pd. Ag, Hf , T 
a, W, Re, Os, I r , P t , A u , S i , A 1 , 
Ti. Ta*a»tfc«fll4**«HBlT'**. 
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[oo55] ±§immt LTti. mam. mm. k 

^fcSfl3H^^kL<»i£SMr^2«iL & 

ft) 2/fffit. Ti.V.Cr.Co.Cu. 
Zn, Y. Zr. Nb. Mo. Tc. Ru. Rh, P 

d. Ag. Hf. Ta,W, Re. Os. Ir. Pt. 
Au. Si. A 1 . Ti, Ta, Pt. Ni. Co. R 

e. vwmfaisxv&wmco&MmtM&mfc. h 

JBL hhWiZtlhkTi . V. Cr. Co. Cu. Z 
n. Y. Zr. Nb. Mo. Tc. Ru. Rh. Pd. 
Ag. Hf. Ta.W. Re, Os. Ir. Pt. A 
u. Si. Al. Ti.Ta. Pt. Ni. Co. R 

e. v<mmaiivmm<r)mmttz\tmm. h 
^mzti^^mm-^mzximmtzitmm 

i o o 5 6 3 mz. ^mcomm.mm^T^m 
wnBmmiz^xfflftth. 01 3imm<?>mmMv> 
mmmk&^XT&ZTfitmm'hh. 01 3tc* 

imss&Mm±^ -/ F 4 8 -c-& 0 , 5 0 ±ts 4^ 

•y F5 2fc. S&65 4. 34/U5 6. &£>tft;:±j&Si5 
8 frfc SrSIBflK -y F 6 0 i: *ES LT aftSSffO * 
6. S£^y F5 2(ift*WtU±±3*Lfc«S«iaiB!WR 

[00 57] ^0*tf)a&ie**&#c9ffi Miff 

■•/ F 5 2<OAB Sffi6 2fc*Wl LTififtEBS 
ft. JJEBflK? F 6 0C J: -»TflHfcWKSR«K:IE*S 
ft. B4^-yF5 2CJ:o-C««Eliai*CI2» 
SftfcflHfcWBWRWu *<om&ft^*<?f£^yF5 
2i0ai*<ffi*. Ill 3fc*LfcJ:3£. StMH 
52<OABSffl6 2t. le^'sy F 6 CHDm&XvvT 

6 4 1 aw-aw* 5 o ( x 5 4 y) ±.izm.hxmmw. 
znx^&tzit). msummtkizj&fSLZtiKm- f 5 -y 

?lZ. i£|JK-y F 6 0 fc?f£'vy F 5 2 k *RB*(Cffla 

?**>>-f set 

[0058] W±<^ y F 5 2 Srfitfitf £ BStffi&ffllSS 
[00 593 d&BWUEttH^'vy F4 8(i. ± 



c o o 6 o i at. *»»w««iE»^f-A<o5tafc<o 
wco I k w s . ia 1 4 immnmmmnm, 
tm^^^Tn-tmwmhh. 0#. ai 3fcpa— 
commizim-ntt^mzixx^z. hi 4K*uc 

KMeilixXrA7 2(i. 01 3fc*U:«SlK»il£ 
'Vy F4 8 £ffl£6 6 KBfcl/CfftftSft. BK&gff 
4^-/ F4 8£ffifi£-f SW£^-y F 5 2fc<tl/iei|K y 
F 6 Oti-fft-fftAB Sffi6 2*3 J: T/®S\*^ v764 
(013) ffl#ffl&iEii8tt6 8«aiBfciS»Lr»|6l 
IX^Z>. Mfomzli. #"vyH fc«SlK»8fls6 80 
SifflkttO. 2/zmWT^SEgi. SfcUftHLfcttSSi: 

[006 1 3 B3Svfe»&tt6 8Ji*HSfe^^ffi^T1iR 
««C#JftSft. JBSKEWSUTV^. »S6 6 

#|6]K#fi) U . SSffiS ft£ F y -y ? tftoWcfltfKfctoS 
ft*. * LT. S4^-y F 5 2{±«Stiafi&tt68fcfE 

[ 0 0 6 2 3 * . ZOmmmisATA. 7 2li. ± 
IBMeiiS4£^. y h 4 8 £ffl^Tfl§l£$fiTfc •) . L 

tzw~>x . ismiefiv'XxA 7 2 ft mssam^.^ »s 

F4 8t|3|«^S* 5 t#A>n. fia^HL i3J;Wim 

mmw^^mm^m n mjgco&x'is&mikzmi 

X'Zh. 
[00633 

insfe«] ±iaK^ieists^-y f^ss^l^hw^ 

^k UT«i, /Ta (3nm)/Ni82Fel8(4 
nra)/Co90FelO (0. 5nm) /A 1 UHLlft 
(0. 7nm)/Co90FelO(2nra)/Ru 
(0. 6nm) /Co90Fe 1 0 ( 1. 5nm)/P 
t46Mn54 (12nm)/Ta (3nm) $-fflV> 

[0064] B5SUSfit^*H^fi£ft(i2 5 O'C. 5B#ra 
««WCT^«BW^fllkttlt«-f 5 0 0 O e 

4>T*ihto. ^NHtJi^-«l5 (T»> k7'J-«l/W 
il^tf) $ >J y ^Mtz J; 0 0 . 3 P a<7>3$ A r #X#ffl 
fc*f LStt**lfll*»fe fro . 

[00651 ffimieHH^ y Fi0#«fi£SSt UTJi 

• m& m% 1 . 2 mmOT/Pfv ^±fcT;US-?-$: 

1 OumftMltziiO. 

•Ty-^Kl Co89Zr4Ta4Cr 3 ( 1 u 

m) fij£<iat%. JSlTHt) . 
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■TZv/Tm T^^-f- (20nm) . 

■TZvvTmmm 7^57 (4 0nm) . 

• T^MM T a ( l . 5nm)/Cu(40nm) 

/T a ( 3 n m ) . 

•Tm&JIttWl Ta(l. 5nm)/Au (40 

n m ) /T a ( 3 n m ) . 

■imm 7/V57 (4 0 nm) . 

•M/UTZH C r ( 1 Onm) /Co74. 5C 
rlO. 5Pt 1 5 (24nm) milMMM Ta 
(20 nm) . 

■W,2<F>±.W&m Ta ( l. 5nm) /Au (4 0 

n m ) /T a ( 3 n m ) . 

immmtWB Ta(l. 5nra)/Au (40 

n m ) /T a ( 3 n m ) . 

•i^^-yrii 7/U5i- (4 Onm) . 

• ±^ 7 rWft(tl 7/PS7 (4 Onm) . 

• ±S/-;UKJi KfJK-y KT^-A'fc&jI (**K 

[0 0 66] <ISIIK/h*> 

• SaMf-AT* N i82Fel8 (90nm) . 

Ni82Fel8(2. 5//m) / 

Co6 5N i 1 2 Fe 23 ( 0. 5um) . 
•iES^-yT- 7/US-MO. 2,um) . 

• dp* -yrffWt 7/PS 7 ( 0 . 7 um. 

■ rM^Ttfi Cr (30nm)/Cu (150n 

m. 

• Cu (4. 5//m) . 

• ±sK-/l/Fift T i ( 1 0 nm ) / Co65Ni 

1 2Fe23 (0. l/zm. 

• ±jX-)V C o65Ni 12Fe23 (0. 5u 

m) / N i 82Fe 1 8 ( 3. 5 um) . 

• Jg^TJft C r (30nm)/Cu (150n 

m) . 

•Of? Cu (50;um) . 

• *-/<-a-b T/Hi~ (52um) . 

•&ffi^Tifi- Ti(lOnm)/ Ni82Fel 

8(0. Um) . 

• Au ( 3//m) „ 

[0067] W£^-y HtJ itfiEfl^-y K«iW»W4 

[ 1 ] BtMH 

^-l^^hK*) ^T^-^HyN-^-^-y^ (PR 
^-T-y\'-Jnl^^^'Xh^) — T*ir«y7T»R 
( PR^ifc-fiScSHy 7^7) -T* y^r/IttH- 
( P RJftS-l&S-y 7W7) -T«fiS&S, ( JfcSI- 
PR^-5 U y^-PR^i) -T«©fttf-HBl£ 

( p RB&-fm-> >)7b*7) -m>u rm&tfL 
( p rim- v?h*7) -*®&mmm?R 



vm i ±.wm$L < KsugfiBasBwugHts i mm. 

Mkm : m%m<?>ntim»izm-z>m&$ y y?^m& 
mm%%=i-<r>k b smtzMmmmnmiiiztt-t 
hwm. s y ^^-^a^ ( bsk- y 7 i> *7 ) 

IMMsJ:tf>'«y7Jirt*lt <PR^j£-S 'J x^pr 
&££) -Sg2±SM£ ( P RJgft-jSR-* U 7 h* 
7) — tK— /^N-f <PR»JS-»lSK-y 
7W) -±«®?Wt ( PRJgiS-fi^-'J 7 b* 
7 ) -±4f + ■/» ( P R»jS-jjUR-y 7 b*7 ) 
-±=¥* y 7-/ittTO)S ( P RJgfiSM&yH "J 7 b 3f 
7) . 

[00 68] [2]l2fJKyb 
£afcK-/WKft ( % 2 TJfirtW- 7 U- A 7 * b i?Z 
b Jgjft-&jMtf-/Wb ^> § A- 7 * b U b 
-ir$*;l/X y^y/-TJft^*) -iK-rt^/vf bftffi 
ft U b a- y TfiflgH^ -y 7H ft WB fi£ ( 7 * 
bUS/*HBjft^jaR-»'J7b:*7) -PW (±;K-/P 

t*mx->v*wmiizmk$htzfr<r>x-)V) b& 

( 7 * b UiST, bJ&fc-S y 1^-7 * YWJX h® 
£) -»a^f;Hg^SC ll^'Xb O'f/KOttlSttfcW 
&^6£fttf)Vx*b-£?>l ) #j*-»:M/HBjR (Tifi 

J&&-7 * YX/isX b J&£-*3 A iVX -y $r 5 tf/PX 
.yf-y^-Tttf^*) -»SC2U^b (a-f;W<7)^ 

ttMiflW-4fc*>*>u^* h-e-^2 ) -vrm 

S5yy^-*±--K-/He« (Ti«i-7l/-Al/yX 

^*) -SgmftiJt (T«M^-7 * h P^'X hJBf&r+m 
3 - h^M^Wf-y •■/ 7-+&m-* -y (TflM-7 
[0 06 9] [3] miS 

r ow^|Ii-*ABSffij0X7 7 7 , ->'ABSffll 4^00 

l c $m-+x 7 -i y Jni-^x^ yx3>M^K9tt 

[0070] o %mmmmi^-y H Srffiv^C 
oCrTajRa^te««*t«UTfllffiOiB«l, 

ffo^. ^o^, s^a^h^y^^isx/m. 

/l^5f^^<7)7*M^> ; 7.Mg{kXS«i2 2 0-C. 21$ 
StLfc. «Ef*^)«E^I±5. OkOe, MrTJiO. 
35raemu/cmitLft. iteHSlO^MOia^ 
SfiB»m^i 1 2<7)m3tOiK5yfttii^^fc . HI 5fc 
jRLfctaw>«Ba<01«^iji^^S*fi-P*i 1 0 0 

•y K»fii4 5-5 0 £2 , Stai^^S mVkUiOfSft^ 
•y HOfflBR^^Rl OOffl-CfBofcfl (%) t^«L 
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smvLViskmmffi** o 2 o%gjg^,a¥*<it]±t 

B&Zti&M&ZkhZklzJ;*) . TWmojy 

xi>. ±mmtrmm (Tm^ss) fc**m^wt*§*& 
[ 0 0 7 1 j mzxftwz&mixmttUzmsMmi' 

fc i ^fi^ynuss t xmii 4 > ? - 7 x w x 1 z m 

X v \h . ^gp t (i 3 2 b* ■/ h OA* 5 flT 

too72] mssMsnm^ * pawft&t ix . o 
hmzT<x9wm^v h/hbs* - ? #«« s*i 

T^6. l^a»&ft«m&^i4 6mmT'^>•). 
ffltiESl 0ramH4 0 mmST'O^HSrffiffl-tl.. 

-mmmm.t ixmmmmmztox^z. 

U lKi£aS*W5*^2 0^*VNW hc7)&BT'£>6 

*isXTA*®$&imt$>ztiz£io. ±®&co 
msmm^xTj+mfct&zt^mx'hz.. 

[0073] 

imxnmk] a±mwit:£oiz*mM. tv-^ 

[0 0 74] itz. *#PJtt, Tx-^Hl^iC. S 

«ET«ffli±t=. mzm&mstosmnmm^x 

mzti^x£mmiTmmmv>&f8.®.®mzmiEi-z> 
i o o 7 5 ] £ *»»oBsus6a«aj^^TA(i. 



j££iT.^& < t iTiB^HWjW8«iajiaWR»W±iH(c 

tmiimmmkcomzmmtzmmz&t . sms 
zmzx x m arm©! t miiiM®m t *mzmi 

h. 

[ 0 0 7 6 ] t tz. XmimSS.m&i'ATUt. Tv 
SiutTWWii:. fflETTOB±0-aW)aiWC»« 

ia±m®i t <oiatii«t&a«¥ai: » miaai«#s 
tcj: o •cmiarm®! t m&±temm t nrnzzttizm 
sstt) t^^mnaia^sfi^m^^ffifii^^^sr^ 

[0077] *fK^at«ffisa»«ifFfi it/*»w> 
x o tzwn±.wmu . ¥ffiHfcfcv ^T^{** { BfriaTm 

7 7 L^: LX t> , T«ffi®^g5± 

[0 0 78] ifc. *»5W>a«fflW*aj5'X^AT 

fit**«L. -eo^*. mm^mzx^xTmmmk 
mmmt <oiacaDH4«so** . eta 

it. *m(owmffltb&m?km-im<?>mmm> 
WM&st *)m^zkfrt,&3* wtimmx'h o . 

[0 0 79] *»«<oaE«iE»^f l A-Cli. © 
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m3m»(?>fimmmizm% i x us £ n^iamsfit 
wm^-a. mm^mz* -> x . jm«$^ h 5 

utni*%w<r>mms8k&i'XT a t pi— m^-c*> 

£immmmfr^mmm*n<oB8zco&x'mftm 
itzmmx'Z&. 

[01] ( a > a*%mz£ zmmMwrnw-m 
imwmmsm. ( b ) itmmmm^m^ m& 

[02 j ®$ffi;m%immmi<7rsi-. 010 
(a) iztott&AA- mziB^tcmmmmmx-s>h. 

[03] ( A ) « itf ( B ) «HSt^®0l|<Offl^fifii 

a. 

[04 ] ( a ) aw ( b ) (iiii£^ffi<Mcoiimffitfi; 

[05] ( a ) t5xv ( b ) jiniicoje.woa^sst 

[06] (a) tj«ti^ ( b ) ammmmmcom^mA 
wm^tmrnfimizmh z-xnt^ty-wmx-b 
h. 

[07] (A)titv(B) im&mimrmsffifiL 
mm^wmmzmh ^xm^-t^mmx-h 
h. 

[08 j mk<nmm\mm,m>m^^<miknmiz 

mb-xu^-t^wmx'hh . 

[09] (a) aw (b) \±*ti?tiTmmti£v 

iM&m<mmm*7Ft^mmx'bh . 

[010] mmmmnwmmbhfowimm 



[0ii] &mii&$£®^tftji#fi5ri>£ ^tffcon 

[012] *%w<mfm.tm%m?<?>{&<7)$m<mm 

m^t&msmmx'bi. 

[01 3] m&nmmm<nmm.imtii^x7-^^f 

mrnvbt. 

[014] ||»^JBfl^l«WE»^XrA**tfflfi 
0T'*>6. 

[01 5] m&nmm&^yvmm-hwmtfm 
gm? co-mtr^i-mmm^ix-hh . 
[01 6 ] 01 5<msamim*¥&m&t&TW& 
max viM&mtmvmx'bz . 
[017] Twm*>*?-yi£Lfcmw?>w&.<7Wss. 

2 ffiftffi&B^X?. 4 T^-^H*. 6 

8 Tmm. 10 m$msw% 

m. 12 ±m©i, 14 absi. 20 m 

«. 22 ^io±isfl5«, 24 %20)±mm 

m. 2 6 Tffi. 2 8 ±BL 3 0 ±*-v-yT 

3 1 ±^-/UK«, 3 2 34- 

••#18141. 3 5 KML 3 6 B£flL 3 8- 

-bjuml 40 fgAwrxe, 42 mmm 

$)%m?. 4 4 is^ffiSBamSi 1 , 4 6 mm. 

mm*?. 4 8 awKMW&'vyi*, 50 s 

ft. 5 2 S^ /F. 5 4 mm. 5 6 =M 

/k 5 8 ±J8fii, 6 0 leHKyK. 6 2 A 

BS|, 6 4 tm^wr. 6 6 mU. 6 8- 

•••aaiaaawk 70 m.%. 72 ismiesxx 

fA, 102 BSUKffiftJIIX?. 104 T>— 

/H-'Jf, 106 T^WTM. 108 TSGi 

1 1 o msmmxxL, i i 2 iin. 

1 1 4 mi<o±miii. 1 1 6 82<0±m8i 

1, 118 AB SH> 120 ythU : JXh 

122 gSR. 124 tttgJI. 



[010] 



[01 1 ] 



(13) 3200 1 



-67628 (P200 1-67 6U5 




(14) 32 001-67628 (P2001-67 6U5 
[04] [05] 




[012] 



[01 3] 



(15)i)2 001-67628(P2001-67 6U5 



[06] [@7] 
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